IntrOductIOn
Chikungunya is a "debilitating non-fatal viral fever". 'Swahili' is a language spoken in East Africa. The meaning of Chikungunya in Swahili language is 'that which bends up' in reference to the stooped posture developed as a result of the arthritic symptoms of the disease. The disease was first documented in 1952, following an outbreak on the Makonde Plateau, along the border between Tanganyika (Tanzina) and Mozambique [1] . Chikungunya fever is an arboviral disease caused by Chikungunya virus (CHIVA). It is a member of family Togaviridae and genus alphavirus. It is an enveloped ribonucleic acid virus. RNA is single-stranded, linear, positive-sense of approximately 11.8 kb [2] .
The disease is transmitted to humans by the bite of the female Aedes aegypti and Aedes albopictus mosquitoes. Chikungunya fever has been originally distributed in several parts of Africa, South Asia and Southeast Asia. In India, well-documented out breaks occurred in 1963 and 1964 in Kolkata and southern India respectively. A small outbreak of Chikungunya (CHIK) was Reported from Solapur district, Maharashtra in 1973. The virus disappeared for three decades and re-emerged in French island of Reunion in the Indian Ocean in 2005. In 2006, a large outbreak occured in India Andhra Pradesh, Andaman & Nicobar Islands, Tamil Nadu, Karnataka, Maharashtra, Gujarat, Madhya Pradesh, Kerala and Delhi were badly affected. An outbreak of Chikungunya was reported from Italy in 2007 and Thailand and south India in 2009 [3] [4] [5] [6] [7] . Recently in 2014, Chikungunya reached United States and cases have been reported from Florida by Centers for Disease Control and Prevention [8] .
The Chikungunya fever presents with triad of symptoms fever, arthralgia and rashes. A very important feature of Chikungunya fever is a debilitating and prolonged arthralgia that primarily affects the peripheral small joints. While the acute febrile phase of the illness normally resolves within a few days, the pain associated with CHIKV infection of the joints typically persists for weeks to months or years together in chronic cases [9, 10] .
In the present study clinically suspected cases were tested by ELISA for Chikungunya IgM antibodies. Disease in general, serological diagnosis and the prevalence of Chikungunya in and around Bijapur has been described. Recently in 2014 Bijapur 
MAterIAlS And MethOdS
The study was conducted from April 2011 to December 2014. A total of 500 blood samples from suspected Chikungunya cases were included in the study. Blood samples from clinically suspected Chikungunya patients, i.e. pyrexia of more than >38.5 0 C and polyarthralgia were collected from BLDE's hospital, Bijapur and Government PHC, CHC, taluk and district hospitals of Bijapur district. Informed consent was obtained from all the patients prior to sample collection. Two to five ml of venous blood was collected aseptically. The samples were transported to the laboratory in a vaccine carrier. Serum was separated by centrifugation and labelled with patient identification number and stored at -70°C. Serum samples were tested for Chikungunya IgM antibody with SD (standard diagnostics) Chikungunya IgM ELISA kits. Direct Enzyme linked immune sorbent assay (ELISA) was performed. The tests were performed strictly as per the manufacturers' instructions. The data thus obtained was presented by using frequencies and percentages.
reSultS
Cut-off was calculated by sum of mean negative control to 0.300. The samples of absorbance less than cut-off was considered as negative and samples of absorbance more than cut-off was considered as positive. Out of 500 samples tested, 33 samples were found positive for Chikungunya IgM antibodies. The disease was more prevalent in 2013 (8.5%), followed by 2012 (7.5%) [ [6, 12, 13] . Chikungunya fever presents with similar symptoms to other arboviral diseases. Proper aetiological identification (serological diagnostic tests) is necessary for the better clinical management of disease.
Narayan Shrihari et al., conducted a study on prevalence of Chikungunya arboviral infection in and around Bellary district, Karnataka from 2009-2011. Sero positivity rate of Chikungunya was 24.75%. The number of positive cases were more in 2010 (28.04%), than 2009 (23.07%) and subsequently decreased in 2011 (19.05%). Male to female ratio was 0.98 [14] .
Present study was conducted in Bijapur, which is 250km distant from Bellary. This study included cases with strong suspicion of CHIVA infection. Inclusion criteria were cases with fever and arthralgia. In this study we have noticed the prevalence of Chikungunya was 6.6% in and around regions of Bijapur. More number of cases affected were in 2013 (8.5%) in decreasing order 2012 (7.5%), 2011 (4.6%) and 2014 (4.0%) [Table/ Fig-1 ]. Females (6.9%) were more affected compared to males (6.2%) [ Table/Fig -2] . The majority of cases affected were in age group of 15 to 40 (8.3%) [Table/ Fig-3 ]. Bijapur has six taluks, more number of confirmed cases were found in Sindagi, in the decreasing order from taluks Bijapur, Indi, Muddebihal and Bagewadi [Table/Fig -4] .
cOncluSIOn Bijapur (Northern part of Karnataka) is endemic to Chikungunya, it is necessary to diagnose the disease for the treatment and management. The prevalence rate of Chikungunya in and around regions of Bijapur was 6.6%. IgM antibody detection by ELISA is a very important tool in diagnosis of infection.
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IntrOductIOn
Chikungunya fever was first documented in 1952 during epidemic in Newala and Masasi Districts of Southern Province, Tanzania. Chikungunya is an arthropod borne virus, transmitted to humans by the bite of Aedes aegypti mosquito [1] . Indian tiger mosquito Aedes albopictus was found to be a competent vector for Chikungunya transmission during 2005-2006 [2] . Chikungunya fever presents with symptoms of fever, polyarthralgia, headache, backache and persistent arthralgia [3] . Severe neurological manifestations were also observed during recent outbreak [4] . Chikungunya virus belongs to family togaviridae and genus alpha virus. It's an enveloped RNA virus and RNA is linear, positive sense and single stranded. Genomic organisation of CHIKV is 5 ' 
The length of RNA is 11805 bp excluding 5' cap nucleotide, 3' cap (I-poly A) tract and 3' poly A tail. Two third of genomic RNA from 5' end consists of non-structural proteins (nsP1, nsP2, nsP3 and nsP4) with length of 7425 nucleotides and one third towards 3'end consists of structural proteins (E1, E2 and E3, 6K and C) with length of 3735 nucleotides [ The Mutations in structural and non-structural coding region of viral genome in alpha virus affects infectivity and virulence [9, 10] .
AIm
In the present study, Molecular diagnosis and Molecular Characterisation of Chikungunya virus isolates, in detail novel mutations in E1 gene responsible for increased host adaptability, infectivity and virulence of Chikungunya virus have been studied.
mAterIAls And methOds clinical samples
Total of 33 serum samples with symptoms of fever and arthralgia, which were Chikungunya serodiagnosed (IgM antibody) included in the study. Blood samples were collected from BLDE's hospital, Bijapur and Government PHC, CHC, taluk and district hospitals of Bijapur district, Karnataka from 2011 to 2014. Serum was separated and stored at -70°C. Informed consent was obtained from all cases before sample collection.
rnA extraction
RNA was isolated from 33 serum samples using QIAamp viral RNA mini kit (Qiagen) according to manufacturer instructions [11] .
reverse transcriptase real time Pcr [table/Fig-2]
RT-PCR was carried out with 5µl of isolated RNA using Amplisure ® Chikungunya RTPCR kit on ABI7500 thermo cycler at RAS Lifesciences Pvt Ltd. The pathogen detection was based on amplification of specific regions in NSP gene. The steps of RT-PCR were: a reverse transcription step at 42°C for 15 min; followed by 40 cycles of thermo cycling which includes denaturation step at 95°C for 1 min, annealing step at 94°C for 15 sec and extension step at 60° for 1 min. Strict adherence to manufacturer's instructions was followed for optimal results and to avoid PCR contamination. Kit supplied Internal control (IC) was used to identify possible PCR inhibition [12] . results: Out of 33 samples tested, 31 were found positive for CHIK RNA. Phylogenetic analysis showed that isolates belongs to ECSA genotype and E1K211E, E1M269V and E1D284E mutations were observed from all the isolates.
conclusion:
The isolates may have evolved from ECSA Reunion island strains and identified unique mutations in E1 gene were maintained. These mutations have not affected local protein structure.
gene sequencing was carried out by Sanger sequencing method for 9 samples. Approximately, 555 base pairs were amplified from samples using E1F1 & E1R1 primers [13, 14] . Sequencing was done by using DNA Sequencer (ABI 3130 xl GA) instrument. 
Phylogenetic Analysis
Chikungunya sequences were aligned using Clustal W2 software. The unrooted tree was constructed using Neighbour-Joining method [15] . The optimal tree with the sum of branch length = 0.2448 is shown. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (10000 replicates) are shown next to the branches [16] . The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the Phylogenetic tree. The evolutionary distances were computed using the Maximum Composite Likelihood method [17] and are in the units of the number of base substitutions per site. The analysis involved 18 nucleotide sequences. All positions containing gaps and missing data were eliminated. There were a total of 502 positions in the final dataset. Evolutionary analyses were conducted in MEGA6 [18] . The accession numbers used for the study are given below along with the positions matching with the samples [Table/ Fig-3 ]. 
mutation mapping
Positions of three observed mutations in E1 protein was mapped in current isolates by using PyMOL software. The sequence positions were labelled according to reference strain S-27.
results

rt-Pcr
Chikungunya RNA was detected in 31 (93.9%) samples. Two Seropositive samples were found negative for Chikungunya RNA.
[table/ Fig-1 ]: Structure of Chikungunya virus whole genome with arrangement of structural and non structural genes. The location primers marked in E1 gene.
[table/ Fig-4 ]: Phylogenetic analysis based on Partial E1 nucleotide sequences and relationship with reference strains. Gene bank accession number for reference strain labelled. Fig-4 
Phylogenetic Analysis [table/
molecular modelling
Homology modelling with mutations has been projected to three dimensional structure [Table/ Fig-6 ]. All the three observed mutations lies in area in major secondary structure. So it couldn't affect local protein structure.
[ Previously, it has been demonstrated that E1A226V mutation increases the midgut infectivity and viral dissemination to secondary organs and in turn enhances Chikungunya virus transmissibility by Aedes albopictus mosquitoes. Similarly, it was postulated that mutation decreases cholesterol dependence in target cells and increases fitness of Chikungunya virus on Aedes albopictus mosquitoes [27] . This mutation was absent in the current isolates.
First time ECSA genotype was isolated in India from mosquito during 2000 (Yawat strain). Thereafter, ECSA and Asian genotypes have been circulating in India. The ECSA genotype has caused outbreaks in Indian ocean Island, India and presently causing sporadic and epidemic cases in India. A study did conduct to find out the origin and spread of ECSA genotype in India. It was concluded that Reunion ECSA genotype was not resulted from recombination of prototype ECSA (S27) and Asian genotypes. It's under purifying selection and may evolved due to random neutral and non-synonymous mutations [28] .
In a study, infection of C6/36 cell lines by E1226A and E1226V strains, resulted in higher titre than prototype (S27) [29] . It indicates that there are some un-identified mutations in ECSA lineage responsible for adaptation of ECSA to Aedes albopictus mosquitoes [30, 31] . These mutations might affect the displacement of Asian lineage by ECSA lineage in India where both genotypes exist [32] .
It was established that E1K211E mutation was positively selected (new non-synonymous advantageous mutations) site with a posterior probability of >75% [28, 33] . In Bijapur district, Aedes aegypti mosquitoes were predominant species than Aedes albopictus. Mutations present in E2 gene might play a vital epistatic role in E1 gene for the adaptation of Chikungunya virus to Aedes aegypti and Aedes albopictus mosquitoes. However, further studies are required to elucidate on the effect of mutations in whole genome on viral infectivity, epidemiology and vector adaptability.
lImItAtIOns
Genetic characterization was carried out for 9 of 31 samples due to low viral load, as we couldn't get sequences from remaining samples. 
cOnclusIOn
Comparative nucleotide and amino acid homology studies reveal that the current isolates may have evolved from Reunion island strains. The mutation A226V which claimed to increase the host adaptability, infectivity and virulence in Chikungunya virus was absent in present isolates. The identified unique mutations in E1 gene K211E, M269V and D284E were still maintained in current isolates. Homology modelling studies concluded that observed mutations have not altered the local protein structure.
